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(54) PRODUCTION OF POLYCARBONATE 

(57)Abstract: 

PURPOSE: To efficiently obtain a polycarbonate 
excellent in color, heat resistance, hydrolysis resistance, 
etc., having a high quality at a high reaction rate, and 
facilitating the removal of a polymerization catalyst at 
the final reaction stage by performing transesterification 

in the presence of the specific polymerization catalyst. I 

CONSTITUTION: Transesterification is performed in the 

presence of the combination of (A) a nitrogen-containing 

organic basic compound such as a compound of formula: 

(NR14)+(X1)- [R1 is an organic group, and two groups of 

F1 may be combined with each other to form a ring; X1 

is a halogen, OH, an alkyl(carbonyl)oxy, an aryl(carbonyl) ) n ((Ch) V* 'Y i \ i 

oxy, etc.,] or a compound of formula: (NR14)+2C032- - * * 

with (B) a quaternary phosphonium salt such as a 

compound of formula: (PR24)+(X2)- (R2 is R1; R2 is a a 
halogen, OH, an alkyloxy, etc.,) [e.g. a compound of 
formula I (R3 is R1; X3 is X1; n is (0-4)] or a compound 
of formula: (PR24)+2C032- (e.g. a compound of formula 
II) as a catalyst to obtain the objective polymer. 
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xx;lo*j-#*-h yh'JM-#*-h, tfX (0 
DP7x— JW h m-9l'5?}l>t>—$%>— 

b, Viry^)VfS~^—Y, k'X (^7i-JW 

&£>Wsn?,o ^K^7JV*;pft^<»tLT 
h if x 7 x y -jua hx y h a 2 

[0 0 2 8] *UT, mM7)\s*)l7<J-Mk& ! %>tV 

xX;]/£-#*-h 7fJP7i-M-#*-h, v 
i/DA^yJP7i~JW-^-f, fcfX7x/-;PA 
^f^7i^M-#*-h&^flf5n5„ #3SW 
fcis^T, (B) ^OMfyXXfJVtbTIi ±WS 



* [0 0 2 6] 
[ftl 0] 

0 

II 

COR 11 ■ • • (XIV) 

[0029] *tc, ^^fc^sttsffliB^tHn* 

©yxXf^Stl/TIt *M.tt. h'X7i;-M© 
y^tlXfJK t?X7i/— ^A©3?7*Dtr^>*X 
XrJK k'X7i/-)l'AOy75 1 J«xxfik tfX 
40 7i/-fA©yg,|fSlXTMt^flft £ i# 
T^&. ytHn^yft^©yMiXrJH 
tutit Wfctf. Hxxxy-^Aoifxyg 1 ;^® 

IXfJk k'X7i;-fA®t'7IfJ«lXr 
;K t'X7i/-M01fX7i-J«IXfM£' 
ft¥tf-5Z ^LT, ytFD+M^tO 

€/MlXXfiHtlTH, «*tf, tfX7x/-;V 
A€X^^KtXXf;V, HXXxy-^A^yx? 1 

Xf*, tfX7i/-M^77iX;^lXXfM 
50 tllifs^it^s. 



a 1 8 5 
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[0 0 3 0] f IT, *58[«©«a>&ffiK*V»Ttt, & 

f?jhSI tbtll tf o - n - 7 ; m 
-n-^JV7i;-;k p-n-^^iy-JP; 
o-'f V7*fJP7i;-)V ; m--fV7"f;k7i/- 
;P ; p-^77? ; Jl/7x/-Jl/ ; o - t -7^7i; 
— ;P ; m- t -7fJl/7i7-JP ; p- t -^7i 
/-;]/; o-n-^7fJl/7i;-Jl/ ; m-n-^^ 
;|/7x7-;V; p-n-^gMl^xy-Jk ; o-n- 
^+•7*71;-* ; m-n-A+yJl/7i/-f ; p 
-n-A^y*7i/-*; o-y^D^yJV7i; 



*yJl/7i/-Jl'; o -7i^7i/- Jl/ ; m-7i^ 
^7x/-*; p-7x-f7i/-Jl/; o-n-y~ 
)iy^/—)V ; m-n-y-JV7i;-^ ; p-n-y 
0-73^7x7-^ ; m-^5Jl/y 
x7-;P; p-7S*7x7-JV; o-t7^7x7 
-)V ; m-t7fJl/7x7-Jl/ ; p -^7^7x7- 
)V\2, 6-y-t-7fJV7x7-JV; 2, 5-5>- 
t-7^7i/-Jk2, 4-v- t -7^7x7 
-;k;3, 5-y-t-7fJl/7x7-JI/; 2, 5-v 
9 75^7x7-^; 3, 5-v^5;Vyx/-;l/ ; 
[0 0 3 1] 



; m-vi7DA^v-;V7x/-JV ; p-v^n^* [-ft 1 1] 



HO H^CHa-^O^CH.-^o) 



[0 0 3 2] 

Hbi 2] 



CH S 




OH 



(Q>-CH 2 ^Qh- OH 



[0 0 3 3] ti$n§7D7>i^t*ffl-«7x 
y-;i^t2ptf£ft3 0 ^©J;e>f=E7x7-;i/S©5*., 
*fEETfcM#fc:l8J£$ttfcV^ p - t -^fJP7i7 
-;K p-73JV7x7-JK p-7x-^7x7-;y 

[0 0 3 4] 

Hbi 3] 



C Ha C H , 



#M¥8- 2 6 9 1 8 5 



C„H Jn + 1 -C-0 — (O) 
C,H in + 1 -OH 

(R 1 1 O ) k 



0 

R 1 1 0 



k (* 1 ~ 3 ©litfeSo ) 



[0 0 3 5] Trasn5ft-&*S:a!"bfflV5*2:tJ8«T?* 
«. 3 5fc, #3&giiT«, &BfcjSCT, 7Dn^i/ 
>; h'J^'JybK; l, l, l-MJX(4-tFo 
*->7i=*) X^>; 1- Ca-^^V-a- (4' 
-tFO + y7i^JW X5MM -4- [a' , a' - 
trx (4" -tFn+-/7i^) x^;W ^>-fe?>; 
a, a' , a" -h'JX (4 - 1 HD + y7i^;W - 
1, 3, 5-hU-l'V^ne^^>-tf>;-1'+J-5 1 >t*X 

[0 0 3 6] *5SKO«jg^jSt*ViTtt, XX^PX 

msm^ m^mmtLx, u) 

ttft^tli: (b) 4»*X*X^Afi£©*I3i*£fflV> 
SEi^S"?**. ±IH (a) ^©UrSIWIiifiS 
tt^itlTH #K:1ffflBttfc<, £8©*>©)9»fc 
-So 09 h'J^fJV75>, h'JIf;i/75>, h 
'J7nW7S>, h'J^;i/75>, hU^>9MI/7 
5>, hUA*->;P75>, y^fJK>yJb75>a; 
20ffiJ»K®H!R75>fl:^<», hU7i-;V75>S 40 

E<D=%wm=wc7$.>ft&m* n, n-v^^-4 

-75 yfcf Ui?>, 4-yXfJk75/t:'Jy> > 4- 
t!DU5?ytrU3?>, 4-75/k°U> J >, 2-75/ 
t!'Jy>, 2-tHn+ylfiJy>, 
U3», 2-^h*^tr>JS?>, 4-/h^vt°U^ 

2 -y/wa;^ 2 

75; + ;U>, y7fty^Dt?^> (DAB 
CO) &£©£3SRIHiillfc'&ftj^tf 5*1-5. 50 



[0 0 3 7] SSfc, (I) 

(NR't) + ( X' ) " ■■■(!) 
SL<». (ID 

(NR'O + 2 (Y 1 ) 2 " • • • (II) 
T?*$ns 4^7 >^X>i7 A& 5 £ t*«T#5. 

±ffi-«!ic (i) xn (id c&^t, r' 
mx-tit^vm, xg\>v*. t^^x, ^ 

U;PS, ^-7^;kS, k'7i-)«S:t*07U-m 

*t>?)vmtsi s<D7V -)V7)v*)vmiz £fc»T. 4 ■? 

©R 1 f4fcjS«^fcH— T?*>ftttoT^T"b«k<. £fcx 
-«S (I) fcfc^T, X 1 «/\py>^, 

7)V*)VJr*ism, 7^-jv^^m, 7)v*)vti)i-$ 
—)Vtti/m, 7U-;v*^x;i/^-+>'» > hcoj 

XHBRi ftjftU HRSC (ID fc*^T\ Y 1 HCO 
3 £tkT= . ELET!. R«7jC*JS^X«7;k*;PS^7 

[0 0 3 8] ^O^Si^lRT^x^AiliLTK, 
^tfxf^^^^x^Ak Fn+yF, 7h5 
X^;i/7> ; EX'j7At Fn+yF, tF^T*?)!/?^ 
-7AtFn+yF, h U ^^;^>^;P7> ; Ex>i;A 
tFn^yF&t*©7MJ«, 7<J-)m, 7;P7U 
-^S&^^rr^^x^Ak Fn^yFI, rF 
^^KF^x^A^n/vr H^f H, TF77"f;P 
7>t^A#nA-fF7i'F, rF^^f^/t- 
7ArF77i-Ml/-F, 7h^/^;P7> ; EX'i' 
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A 7 h 7 7i^M V-YU £ ©iKXttito$t*tf Stl 
So — JKiC (II) 0«fc5ift2«7^>Tf*-3T 

fe«fc<, WZ.\Z. If 7. (7h^g 1 ;i/7:> ; E~ 1 7A) * 

(I) Ta$tl5 4»7> ; 6-'>Am, ft#:«l!C«^h 
^^f^r^WtPn^P, 7h9:7*7-;y7> 

/WH9-fF, fh5'/f Jl/T^-^A^n/W F7 
-TH*WSL<, #fc7F-^7Jy7> ; ex'7At Hp 
*5>FWilT$>5o (a) ^©lirSiMifi* 

[0 0 3 9] -77 (b) /jfea-©4**X*=^A*t 

its, #fcimi8»fc<, ftiofeojjtftt). 
«a an) 

(PR 2 4 ) MX 2 )" • • • (III) 
Xtt. HRS (IV) 
(PR ! <) + 2 (Y 2 ) 2 ~ • • • (IV) 

(Ill)Xte (IV) fc&ViT, R 2 U -© 

^mmtVTU, ±K-«5£ (I) CfcttSR 1 Oftg 

So 40©R 2 ttfc*JV>CR— •7'bM&oTV»T"b«fc 
<, £fc~o©R 2 «qS#b-OH«lifift»/ai/T^T"b 
«fcv>. -KS (in)fc*v*T, x 2 IJAny>Mf, 7j< 
US, 7U-jw+yi, (r' 

O) 2 P (=0) O, 7)V*)V%)Vtf-)V**i/m, 7 

u-;i/*;i/fc;i/^^*, hco s xijbr" ( 

To R' UTfr*JW*+TV-JW&t£<DgUt 

#5ttS£jKU — "3©R ' OH»M:H--CfeS&o 
T^TfeJ;^. *^R"«7K*S^X«7;^^S^7 

u-;wsfci*©^bJcstiS£jSU 4^©r' Wc>5^ 
fcH-Tt>Jia:oT^T"b«fcV». Sfc, -«S (IV) fc 
£>^T, Y 2 HCOj 
[0 0 4 0] £0«fc5fc4IRtfajfr:xtfAifi£:LT«, 

7f7fMX*-^AkFn+yH, tF7 tfnn 
7i-)W *X*^tHD*i/H, 7h^ (k'7i 

^AtFn^yF, fh7^«*X*-7AtFD 
fh7XfWx*--)AkHn+yH, fh 
77fM7,*-^AtFn^yF, f h7A^yJ^ 
Xfc^AtHn+yF&t'Orb? (7U-JVX«7 
WW *Xfc9AtFn*yHI. ^hU7i 

X«AkFn^>H, ^ntf^h'J 7i-JV*X* 
-7At Fnt-> H, 77;i/hU:7x-;y*x:<lN-^A 
tFn+yF, rt^TJl/h U 7i-MX*-7At P 



(9) #M¥8- 2 6 9 1 8 5 

D+yF, f F 7fy)P F U 7i^MX^-7 A k H 
P+^H,^>y , ;l/hU7x-;V^X*r:'i7Ab:FD^ 
yF, lF + y^>yikF l J7i-JI/*7*-7AkF 
n*~>F, ^F + y^^F'J7i^M7fc7Ak 
H P * 9 s H , 7 -fe F- * v ^ V U 7 x X *n f> 
At h*P^>F, 7ity;PF'J7i-J^X*-7A 
kFn+yF, ?dd^5 1 ;vf , J7i^X^7A 
kFD^yF, 7Dt^^F'J7i-J^X*-7A 
t Fn+yF, t*7x-;yhU7x-Jy*X*:^Ab: 

10 FD+yF, t7f)H'J7i-MX*-7AkFn 
^>F, ?nn7i^F'J7i^*X^7AkF 
P^>F, 7i;+y7i^F'J7i-MXfc7 
AkFn^yF, ^ F+y7i-Jl/F'J7i^JF*X* 
-7Ak Fn^yF, 7-feh^v7xnjI/hU7xr:;V 
*X*-7AkFn+yF, t75 1 Jk7x-Jl/F l J7i 
^MXfc7A t F D*3" F & (7 U -JyX 
«7J]^;W F'J7i^*7*-7AkFn + -/F 
96, if)FF'J^fMXfc7AkFn+yF, a* 
yJI^FU^fJI/*Xfc7Ak Fn+yF, ■t^^JVh 

20 U^f*jFXfc7AkFn^>F, 7i^F'J^f 
Mxfc7AkFn+->F, t'7i^JF h U 
X*-7Ak Fo+yF, Y U A+vMl/^X*- 

7AkFn+yF, l^F'JA^->WXfc7Ak 
Fn^yF, t7f ^ F U ^-/^Xif^x^Ak F*D 
+-/F, X 7 7 >J ;p h U -> JP* X # A t H D * 
•>F, 7i-JPF'JA+yMX*-7AkFn+y 
H, k7x-;i. F U 7i+yWX*-7Ak Fd*-/ 

F&e©*/ (7U-;vx«7;^;w MJ7;y+;y* 

X*-7Ak FD+yFi, ^^f)P^7i-MX* 
JO z7AkFD + yF, yXf;^7iXMX*-7A 
t FntyF, y7f;W7ifMX*-7Ak F'n + 

H, V * i^+S/^X jfcz 7Ak Fn+yF, 
5? (k*7i-W y7i-MXfc7AkFn+yF 

fcE©s? (7 >j -;px«7jv*;w v (7U-;i/x«7 

)V*)V) *X*-7AkFn+yFi, 3 5KHfF7 

777;y*X*-^A7h^7x-;y*I/-h fF7 
(^pp7x— ;W *X*- l >A7h5'7x-;y#I/- 
h rF7 (k*7i-;W *X*-7AtF77i^ 

40 #V-K fF7F'JMX*-7Af F77i-M 
f F 7 ^ f MX Af F 7 7 i-J^ y 
— K 7h^x7^*X*-^A7h^7x-;y#I/- 
K fF77fMX*-7ArF77i-My- 
K fF7A^yj^X*-7Af h77i-MF- 
K 7h7^7;k*X*-^A7h^7x-;y#l/- 
FSt'Of F7 (7'J-;yXtt7;V+;W ^X^-^A 
fF77i-My-FI, /fJVFUXi-Mx* 
-7AfF77i-My-F, ifiPF'J7i-M 
Xfc9ArF77i-Ml/-F, 7ak°Jl/F'J7i 

50 -MX*-7AfF77i-Mk-F, ttJVhV 



(10) 



a 1 8 5 
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)V b U7x-M7^7Af ^77I-M^- h, 
=t h7jy;V h U 7i-MX*-7Af h 5 7 x - )l 
h, h U 7i^WXfc7Af h- 77 

i^MHK Xh^ry^>^hU7x-WX* 
-7Afh77i^#k-K ;*h*>^TJyHJ7 

v^7^;l/ h U 7i-M7fc7Af h77i-Ml/ 
-h 7i ty* h U 7ixMXfc7AT h 77i 
-;i/#l/-h, ^Dn^fji/hij7i^W7tc7A 
fh77i-MWh, 7*nt^^FiJ7i-M 
Xfc7Af h77i^#Wh, H7x-JH^U7 
i - MX!f^-7Af N 77i-Mk- i-y^)V 
h U 7i-MX*-7Af h 77i^Ml/- 9 
P P 7i-JV h U JI/jJnX*— •> At h 77i-JP 
#k-h, 7i/*y7i^h'J7i^W7fc7 
Af h77i^MWh, 7-fe h^>7x-JI/ h U 7 
i-M7*-7Aff77i-J^l/-h, t7W 
7x-;P h U 7i-M7fc7Afh77i^#l/ 
-Yl3.ua>*: J (7V-)VXU7)l*)V) MJ7x~)u 
*X*-7Afh77i-Mk-bS, ifJ^'J^ 
7^*X*X7Axh77xx;i/#I/-K A+i>;i/h 
iJ^f^Xfc7Afh77ixMk-F, t^?f 
^h'J^5 1 ;V^X^-7A7 L h^7x=;^^-h, 7 
x-;V h 'J^fMX*-7Af h77ixMk- 
h t*7xr:;i/hU^g : -;i/*7*r:7ATh7'7xnjl/ 
#k-h, /fJ^UA+-/f*7*-7Afh77i 
I«h'jA^yMX^7ATh7 
7i^Ml/-F, t7fil/HJA^yJ^Xfc7A 
t- h 5 7x h, 7f7 U )V b U a^7;1/*x 

^7AfF77i-;^k-h, 7i-J^'J^y 
M7fc7Af h77i^MWh, t*7x"^h 
U7x^7;P*X*-7ATh77x-;i^I/-h&<>: 



*7Afh77i^#l/-hI, v^tJI/T^x-JI/* 
X*n-7ATh 5 7x h, i?IfJ^77x- 
MX*-7Afh77i-Ml/-h, y^ffyl 
fMXfc7Afh77i^MWh, i?*?-)V? 
lfM7fc7Afh77i-Ml/-f, 3?*^ 
-7^yMX*-7Afh77i^#l/-h, -7 
(t'7i^JW ^7x^*X*-7Af h77x^;V 
tf\/-b?2.i£<Di? (7U-JVX»7JWW v (7U- 
JkXtt7;i/+;W *X*-7A7"h^7x-;]/#l^-h 

[0 0 4 1] 3 SIC, #7-^7 £LT, ±IB©tFP 
+ yF^fh77i^^-M©toDI:, 7x7 
+yF&t"©7'J-M*yi, *h=^7F, If+y 

K&t'oT^^^rv'S, rtT-hSt*©7M;i' 
fc^tfr^jt+S"*, ^7V**-h&£07U-;iyfc;v 

tok^T*, ?D7^H, 7PV^ F&ifCOAP^r 

a (iv) Tasn5«t5&2«o^7-*>swr5*) 

a? ©, fclAtfex (fh77x-MX*=7A) 

ex (t7x^h'J7x^MX*-7A) 
#-#*-h&£04iiR*X*X7Aifi^, 5 
*tf2, 2 -b'X (4-tHo+-/7x-JW 7p/^> 
0tfX-Th77x^;V7jxXJjw7A:&, IrI/>tX 
(h'J7x^Xfc7A) y7*D5H, HJ^tI- 
>tfX (h'J7x-MX*-7A) -t'X (f h77 
x-;^i^-h) fc£>bmtfZ>z.ttfTZZ>* 
[0 0 4 2] $£>tC#2;L<«, *^BJ©SB7iST 

50 #«m*tt««tTfB-)!g^ (V) Xtt (VI) Tg^n 
* 4 $*X*-7 Afc#*ft|ft#'&;birrfli £ fcj&t 
ISIK ££T?, -*K (V) ft, 
[ft 14] 



(V) 



t^yl, 7U-;p^-*7S, 7jp+;v*;p^-;v^+ 

v*, 7'J-;WJ^JVt^yl, HCOs XBBR 4 

4 (Rit7mm^xitmit7mm^h, 4-3©Rtifcx 



4®»^^f 0 ) -ra$n, HKs£ (vi) 

[0 0 4 3] 
Hfcl 5] 



)\ CY 3 ) 2 



(VI) 



ess*, r 3 (v) y 3 hco 

[0 0 4 4] £©«fc3&4RjfcX:fc=££fc#ft©J|# 
Mtl/TIi MilJfh77x-J^X*-7AtHD 
t-7F, fc? 7 x h »j 7 x ~;P*X 7 A t H p * 
yF, 7 F+y7x^FU7x-MXfc7AkF 



AtFn+yF, t7fJV7x-JVF'J7x-MX* 
-7AbFP+yF, tF77x^*X*-7AtF 
77x-Mk-F, e7x-JVHJ7x-;i/*X*- 
7AfF77x-Mu-h, 7 F^y7x-JPFU7 
x-MX*-7AfF77i-Ml/-F, 7x/ + 
•>7x^ h U 7x-i^X*-7Af h 57xnjl/^ 



D + yF, 7i;+y7i-JPFU7x-MX« 50 U—b, t7fJV7x^ F U 7x^MX*-7Af 
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7iy^>F, 7i/ + y7i^h'j7i^W7if; 
^A^x/^v-F, t7fJI/7i^Jl/h'J7i^M 
7*-^A7i; + yH, fh77i-W7fcfi), 

7"f H, ^ h^y7i^Vh'J7i^M7^A^ 
D^H, 7iy*y7i-;i/h'J7i-MX*-'5 

a?d5^ HXK±7^;V7x-ji/hU7x-;i/^>;* 

[0 0 4 5] (b) )&#©4»7;*~-7Affi«- 

X^-^AifiWu &M*tt»©^fr*tft-C#5£ttil>& 
fe OWS V < , #ic7^7J U $JRfttf7;P# u ±* 

^jSft-g-<»©-&^r**« 5 o P pm&T© *>©***?»•?* 

%o *«Wfc*V»Ttt, «1=rM«iLT, ±JB (a) ^ 
#©^S«fi*tt"fc£*£ 1 0" l ~l O-^Jk ff 

*l<«i o- 2 ~i o- 5; e;k ■zz\zif$.v<ui o- 3 

~10-^JWK (b) JdS#©4RjfcX*r:£A£4 

i o- 3 ~i o- 8; e;k §f^t<«i o"~i o- 7; e;k 
*5Ciff*L<tti o- 5 ~i o- 6 €;kfflv^©j5tasb 
(a) gfo<D&m*ifii o- e: e)v^mr\tE^m 

tnXh7y^fc*««Dff*L<!6:^. (b) A 

[0 0 4 6] ^ M**T*<5 (A) 

^©^tHn+S/ft'&Hll^C^l/T, (a) 
t (b) /£$>i©£H*&«, IflO-^lO-^Jk 
jffSL<H10- ! ~10- j; EJk 35K:jJ*U<Kl 0 
" 3 ~1 0" 6; E;l/(C7S;-5»j;5^fiJ'&t ; ^itI$n^o £©« 

«©SSJn*flt i o - 8 

[0 0 4 7] *5gK©«ii^j£Tftt, l«0IXf^S 

Vi5n*««, #*L<K, (A) ^©yfcFn^yffc 
^fcKtf (B) M©MiyiXrJPt- iKSCjSC* 

©^JBRtf*fr**frWtSf. *"f, (A) $#©v 
tHn^>ft^*t (b) f^cgimf^ts, 
yt Fn*Mfc^K#LTfiM5?xX5 1 ;i')8*0. 9-1. 



(11) #SW8- 2 6 9 1 8 5 

5« ; 6;i/t^^J;5^Jt*-rx7 > ^;l'32glHJS-r-5. fc 

*, ttiftfcJSUT, o. 9 8-1.2 offire;i^»*uvs. 

[0 0 4 8] ±fE©IX7^£MStcSfcoT, WfB 
©-«7 x / £fr 6 &5*Sf?iLM©#ftl/^ 
(A) ^t*5ytHD + yfc-&!W;MlT, 0.0 5 

-l owxommiz&zt, ft6n-6#u*-#*- 

*5)«n& J h ««» 5ns. z: ©<fc 3 fcffi 
WB©-«7 x 7 Zfr ZteZJiM&ikMU* 

-gMJLTfc^ SjS©«fr!cf#oTggB£iSJnbT 
t>«fc^. l^iaoTli, WE (A) j^h©v 

kKn*Mfr&<»£: (B) ^©ilyi7fJI/t©x 

[0 0 4 9] *^HJ©Kig77S!C^oTXX^32mS 
a#l 0 0-3 3 O'CWISH, 8?i;L<»l 8 0-3 0 

ot:©ttHi?atfns^ «fc»3»*u<tt 4 sjs©aff 
a? fc-&b*T*JBfc i 8 o~3 o o'CST'fiaftiJfr^ 

<;2ri*#«fcV>. £©xX7-;i^jj|KJB©fia?aJl 0 0"C 
WK«*«± Dfc D , * 5 v» i^^-r 5 # 'J h 

jEc^OTfc&VsTti, 1-5 0 atm (760-38,000 
torr) £7r©*mffi (fifffi) fc^bflnffittlBfcLTiJ 

fcttO. 0 1-1 0 0 torrfcf5»&j9»#K g 

*i$wrau BS©^*t^5*T?ff^.tf«fc<, am, 

0. 2-1 0BfKeS7rS>5o 

[0050] ^ut, ±e©xxt-^S£Sis*»4, am 

^»t»J©^#ffiTTff!bn-l)^ (BKKJSCT, # 

6n5#u*-#*-h©i~i 5 osa%©^stti§ 

tltll y7i-JH-fJK Any>fy 

71-JPX-fJk ^> , /7i/>, #U7i-JPX- 
40 y-)V, v^nn^>if>, ^^;V7-7^L->^^©7f# 
Kft-g-*, MJ5"*D (5, 2, 10) x*>, v^n 
^ >, y?DT*>St*©>'?n7;V*>a:i:A5# 

X7 e I/> J ^^Pk°I/>^i:©7;k7->^£\ #S© 

t>©/&t#i>fe>ft2> 0 

[0 0 5 1] *58Hj|tC*V^T«, i5«K*U, m 

so wjjmzR&mzmihTib&K. z.<Dmim±mt 



(12) 

21 

WX7r^K FUxfMX7r^h, h'J7*?;t/ 

*X77^K h>jT^7,7T^h, h'J^^7 
yf*X7 7-f h, i?Xf7'JM>^XiJ7f*'?* 
X7r^K h'JX (2-i?DOIfJW *77r^ 
h, h'JX (2, 3-^nn7'Dif;W *X7?"fh 

*X77-f h&£©h'J yi'n7MMX77l' K 

h, h'JX (IfJk7i^» *X7r^h, h'JX 
WA7i^) *X77^K h'JX (7^7i 
x;W *X77^K h'JX (tpnts/7i=f) * 

X77-f h&£©h'J7'J-;]/*X7y-l' K 2-X5P 

;i/A.^ i/)Vi? y x— jp*x 7 r h & if ©^e / tjv^jv 

y7U-M77 7-fh, h'J^fM77i-h, h 
iJIfMX7i-K FU7fMX7i-h, h'J 
t7fMX7i-f-, h'JfyMX7i-h, h'J 
t?^TxWX7i-F, yXf7UJK>^I'JX 
Uf^y*X7i-h, h'JX (2-7nnifj0 * a? 
XXx-h, h'JX (2, 3-^nn7Dt!jV) *x 
7 x- h * if CD h U 7;P+;V*X 7x-K h U :>7 □ 
^■/MX7i- h& £© h U y7n7JWMX7 
x— K F'J7i-;V*X7i-F, h'J^h-v^X 
7i-K h'JX (7^71=^) *X7x-h, 2 
-IfJk7i^l/y7xzMX7i- hfc£© h U 7 

u -;v*x 7 x - h fc if pif s ns . 

[0 0 5 2] *»l»fc*^T»4, Kftj&JJtffrSit* 
fc, ffiffiL^K^XXT-;KcM«T§7x7-m 

«H^*jg«, wtMisttsn&v^. «^©Jt#« 

LK 3 EJ£«©J#R»S3!©#fc51", fftti* 

[0053] *«WK*^Ttt, xx^aatasanT 
a, t#?>ti?.#'j7?-*^-h©fi,R (*e) 

t>©£-r*fc»fc. ftfe«©»»fiJtK±, ff£b<«3 



#M¥8- 2 6 9 1 8 5 

22 

*-M4, -?-©**i&Kl/rt><fc<, MSf 

#6n5#U*-#*-htt, nlffiM, Sift, TOM, 
SIM ££S9, *»^*fflfc£©<fc5fcH»©*ftlS!l 

-#*-M3, t^^vv^y, *'JX^^>, #'JX 
x^;k #'Jx;h*^-h, #U75h, ^U7xxu 
yx-Tjv&avm&fttyuy hf 3 £ tarwe* 

-So fcfc, OHS, COOHX, NH2 
tt5*'j7iXk>X-TJP, #'JX-7^Xh'J 

;K *Mtt#'Jyn+^>^ft »#'J7Plfk 

±C©J;5 fcLT»6n&#U Mi. ^©W 

X^-AtttSM (PJfctf, 1 2 lt:©X^-AtC4 83# 

T. »T*f£T* (AM/Mo X 1 0 0 % : MoUWMft 
=f-M, AMIi^fittT) *U0%JXra5J;o& 

mtowmm a cftnfc* u # h t?* 5 . 

[0 0 5 4] 

sK3esn<5"b©"?tt^v>. 

*»«l~6Ri;jtttWl~3 

p*g^« lOOS'J'Jy V)Vowmft~v*Mmt- 

YfV—y\Z, t*X7x7-;PA (BP A) 22. 8 g 
(0. l=EJV) , 77iXM-^-h2 3. 5g (0. 1 

;i/=f>8»£5@fTofc 0 fidttftl 8 OtfcJoJRU 
7;Pa'>-#HmTir3 0^»3tfc. 1 0 

TCt#iaUT, *HtJl^ffi£l 0 0mmHg£T±tfT3 
0#MSJS£1t, $e,(C2 4 0 t C(C#ML, 

1 0mmHg£T±kfT3 0#W,RfS3i2:fc. 
7 0tl;#MU Jt^K£2mniHgKi±tf3 0^SS3 
tt&©5, H^ffiO. 3mmHg-r3 0#M,RjS3ii\ 

[0055] hw-yftmmrmwtm 

UXtfLML, m^lm, jfi&l 0mm©7V-h£ffr£ 
U £tl£l 2 l'C©X5 1 -AiC4 8l$M$tgU 0* 

&t«fifli¥^»^»©ffiTs*a, »x^-AttSfF« 
Lit. 1 gc^-To feft^^fiMv 
tt, 2 o c c©ig^yg 1 h->tf -r©ffi^^ffi [??) 

C77] =1. 2 3 X 1 0" 5 XMv 0 83 

[0 0 5 6] 
[gl] 











mm 


C»/«H»A) 


mm 


(»/t*BPA) 


mmmi 


TMAH 


2.5X10"* 


TPTB 


1 xlO" B 


mmm2 


TMAH 


2.5X10* 


TPTB 


l xi<r s 


mmmz 


TMAH 


2.5X10"* 


TBPH 


l x\r 5 


mmmi 


TMAH 


2.5x10"* 


MTPTB 


1 xio- 5 


mums 


T B AH 


2.5X10" 4 


TPTB 


l xi<r 5 


mnmt 


TBAB 


2.5X10-" 


TPTB 


1 xlO" 5 


tmmi 


TMAH 


2.5X10" 4 






Jfc&#!2 


TMAH 


2.5x10-" 


Na OH 


1 xlO" 8 








TPTB 


1 xlO" 5 



[0 0 5 7] [ffl 
TMAH : f W^-^At Hn+v'H (N 
a<lppb, Ca<lppb, K<lppb) 2 
TBAH : fh7^f JI/7>t^At FP+yF (N 
a<5ppm, K<10ppm) 
TBAB :Th7^7>t-^^n/W H5-f H 

(Na<5 0 p pm) 
TPTB : 7h77i^*^fc')Af h??!-^* 



h (Na<lppm, Mg<lppm) 
MTPTB : h 'J 7i=MX*=^Af N 97 

f- (Na<7ppm, Mg<5ppm) 
TBPH : f F77"fWX*-7AtFnW H 
(Na<4 0ppm, K<5ppm) 
[0 0 5 8] 
H2] 







CMv] 






fl-^fiffiT CAMv) 


3*#J1 


1 9, 1 0 0 




1. 2 0 0 


3*012 


1 6. 1 0 0 




1. 0 0 0 


rnnms 


1 8. 1 0 0 


«■» 


1, 8 0 0 


mtmA 


1 7, 0 0 0 




6 0 0 


mmms 


1 8, 9 0 0 




1, 8 0 0 


mmmt> 


1 9, 9 0 0 




1. 8 0 0 




4, 8 0 0 






JtK0J2 


1 8. 0 0 0 




2, 8 0 0 


jte«3 


6, 6 0 0 







[0059] mmw7~i 2&mmm4~6 
mmn 1 c^t, ksak). 3hbb®B!Ivt, 2 7 or 

[0 0 6 0] H;H0iJ 13-14 
tftWlC^^T, 2 7 013, S^JSO. 3mmHgT3 0# 



ME*3ii:fc8k 2 9 013, JKSSO. 3minHgT 

i o&mimm&ft?ft&jMt> mmmitmmizvx 

To 
[0 0 6 1] 
[*3] 



(14) #SW8- 2 6 9 1 8 5 

25 26 

mzwt- i 











as 




mm 


(WWBPA) 


mmmi 


TM AH 


2.5X10" 1 


BPTB 


1 xlO" 5 


mmms 


TMAH 


2.5x10"* 


POPTB 


1 xifl- 5 


nmm 


TMAH 


2.5X10"* 


MOPTB 


1 X10" 5 




TMAH 


2.5X10"* 


BPPO 


1 XIO" 5 


mmmn 


TMAH 


2.5X10"* 


POPPO 


1 xlO" 5 


mmm\2 


TMAH 


2.5X10" 4 


MOPPO 


1 XIO' 6 




TMAH 


2.5X10"* 








TMAH 


2.5X10"* 


N a OH 


1 XIO" 8 


mms 


TMAH 




TPTB 


1 XIO" 5 




TMAH 


2.5X10" 4 


TPTB 


1 XIO" 5 


mmmu 


TMAH 


2.5x10"* 


BPTB 


1 Xl(T s 



[0 0 6 2] m 
TMAH : ^hy^)V7>=e^A\l Fp*vH (N 
a<lppb, Ca<lppb, K<lppb) 
BPTB : tf7i-JVh'J7i-W7fc^Arh7 
7i-Ml^-h (Na<l p pm, Ca<lppm, 
K< 1 p pm) 

POPTB : 7iy^y7i^h'J7i^M7fc 
7Afh7 7i-Ml/-b (Na<lppm, Ca< 
1 p pm, K< 1 p pm) 

MOPTB : * h+y7i-JI/h'J7i^Xfc7 
Afh77i^Ml/-h (Na<lppm, Mg<l 
P pm) 

BPPO : h*7i-Jl/hU7i:=Jt/*X*:^<7A7i/ 



+ ~>F (Na<lppm, Ca<lppm, K< 1 p p 
m) 

POPPO : 7iy+y7i-JVHU7i=MX*= 
7A7iy+yh* (Na<lppm, Ca<lppm, 
K<1 p pm) 

MOPPO : * F^y7i-;^'J7i-WX*-7 
Ayi/^yF (Na<lppm, Ca<lppm, K 
< 1 p pm) 

TPTB : fh77i^7fc7Af h^7ix* 
h (Na<lppm, Mg<lppm) 
[0 0 6 3] 
S4] 



(15) #SW 8- 2 6 9 1 8 5 

27 28 







CMv) 






#7Si£T CAMv) 




21. 5 0 0 


mm 


3 0 0 




21. 0 0 0 


mm 


4 0 0 


mmmv 


1 9, 0 0 0 


mm 


5 0 0 


mmmw 


2 0. 5 0 0 


mm 


4 0 0 


mmrnu 


2 0. 5 0 0 


mm 


5 0 0 


mmmi2 


1 9, 5 0 0 


mm 


6 0 0 




4,80 0 








2 0. 0 0 0 


mm 


2.90 0 




6,70 0 


mm 






2 1. 5 0 0 


mm 


3 0 0 


mmmu 


2 0, 5 0 0 


mm 


3 0 0 



[0 0 6 4] 



